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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  1995  BUDGET  ESTIMATES 
REPORT  ON  INFORMATION  TECHNOLOGY  SYSTEMS 

EXECUTIVE  SUMMARY 

Information  Technoiogv  Iwitiativga  in  FY  1995.  Defense  Nuclear  Agency  (DNA) 
will  begin  inqilementadon  of  securing  writer  to  reader  privacy,  secured  wide  area  network 
login  and  odierDOD  security  initiatives.  The  Agency  will  continue  iiiq>lenientation  of 
GOSIP.  building  upon  X400  and  XSOO  to  enable  virtual  terminal  access  duDu^  telnet  type 
services.  PruitimiftH  tmplementarinn  of  the  virtual  office  will  ctMitinue,  to  provide  users 
with  an  <^Hce  away  from  the  office,  while  on  travel  or  telecoomniting  /  working  from 
home.  Increased  enqthasis  on  the  I^ense  Research  and  Education  Network  0REN)  will 
allow  initiation  of  remote  collaborative  computing  for  visualization  intensive  t^lications, 
models,  and  simulatkms.  The  major  automated  ^tems  in  siqrpoct  of  nuclear  stockpile 
management  will  coo^letB  the  prototype  {diase  arid  begin  early  production  dq>loyment  for 
limit^  key  functions.  Numerous  daobases  and  systems  in  supixirt  ci  coq)erave  tfireat 
reduction  treaties,  verification  and  safety  will  be  maintained  arid  augmented 

DNA  does  not  meet  tiie  rqxxting  requirements  for  Exhibit  43A  Repmt  on  Information 
Systems,  due  to  not  having  any  major  systons  or  CUM  financial  sj^tems. 

Management  Process  llsgd  to  Validate  Data:  DNA  senior  management  approves 
all  requests  for  resources  through  program  management  reviews  befixe  these  resources  are 
reflect  in  tlK  Agency  budget 

Cost  Changes  Between  FY1993.  FY1994  and  FY1995  of  Thirty  Percent  or 
More. 


Item  lA,  "Capital  Investments  •  Purchase  of  Hardware":  1)  In  FY94,  there  was  a  84% 
deaease.  Decrease  is  due  to  die  purchase  of  supercomputing  resources  ($15.5 
tnillkxi)  in  FY93  for  support  of  Agency's  Scientific  Computing  Program  having 
been  con^leted  Also,  a^ticMud  fiuxting  planned  in  FY  94  ($1.0  rmllion)  for 
followHm  requirements  associated  with  supercomputer  resources  acquired  in  FY93 
for  the  Agent’s  Scientific  Coopting  Program,  was  deferred  to  finance  higher 
priority  requirements. 

Item  3A,  “Equipment  rental,  space,  and  other  tolerating  costs  -  Lease  of  Hardware’’: 

1)  In  FY94,  there  is  a  76%  decrease.  Decrease  is  tfaie  to  the  end  of  a  federal 
lease  to  ownership  between  Field  Command,  DNA  and  Digital  Equipment 
Corporatitm  (DEQ.  This  hardware  rqiresents  a  dual  VAX  38(X)  with  5  VAX 
3100  workstations  for  support  of  the  Nuclear  Inventory  Material  and  Cataloging 
System  (NIMACS). 

Item  3A,  "Equipment  rental,  space,  and  other  tolerating  costs  -  Lease  of  Hardware": 

1)  In  FY95,  there  is  a  100%  decrease  due  to  a  one  time  lease  in  FY94  of  a 
prototype  system  ftx  the  Nuclear  Management  Information  System  (NUMIS), 
prior  to  making  a  procurement 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  199S  BUDGET  ESTIMATES 
REPORT  ON  INFORMATION  TECHNOLOGY  SYSTEMS 

EXECUTIVE  SUMMARY 

Itein4A.  "Commeicial  Services  -  ADFE  Hme**:  1)  b  FY94,  there  is  a  240%  increase. 

Increase  is  for  expanded  contracttv  si^ipM  to  run  simulations  (m  ADFE  for  the 
Agency’s  Radiation  Sciences  DirectnatB. 

Item  4B,  ’X^onmieicial  Services  -  Voice  Coosnunications**:  1)  In  FY94.  there  is  a  100% 
decrease  due  to  a  one  time  purduue  to  rqplaoe  hand  held  land  mobile  radios  at 
Johnston  Atoll  for  the  agency’s  Nuclear  Operations  Program. 

Item  4C,  “Commercial  Services  -  Data  Corniminkaitioos’*:  1)  In  Fy94.  there  is  a  436% 
increase.  In  ^  93,  funds  were  originally  establish^  under  a  planning  line  for 
Communications.  Due  to  transidmt  of  tins  service  fitom  numerous  Commercial 
Carriers  to  an  integrated  network  managed  the  Siqrercomputing  Center,  funds 
were  idac^  m  an  lACRO  to  Los  Alaiiiios  National  Lab  (LANL),  which  p^oimed 
Comnumications  support  vimtex  an  MOA  between  DNA  /  Scientific  Computing 
program  and  DOE  /  LANL. 

In  FY  94  and  FY  95  funds  are  identified  widiin  theDNA  Scientific  Confuting 
ptofpam  budget  as  43  coding  4C“  Commercial  Services  •  Data  Communicatkxts.” 
Co^g  will  be  changed  to  43  coding  5A  *'  Interagency  Services  -  payments  "  when 
budget  planning  line  is  executed. 

Item  4G,  "Commercial  Services  -  Significant  Use  of  Information  Technok^’:  1)  In  FY94, 
there  is  a  100%  decreax.  This  decrease  is  due  to  conmletion  of  pilot  program  for 
system  response  modeling  efforts  related  to  nuclear  affects  on  minuteman  3/W78 
missile  for  the  Air  Force. 

FY94  and  FY9S  funding  was  identified  in  previous  budget  submissions  for  the  start 
of  build-tq)  c^orts  relat^  to  system  reqxmse  modeling.  This  modeling  which  is 
associated  witih  assessments  of  nuclear  ciq>aNe  airaaft  has  since  been  (kferred  to 
finance  higher  priority  requirements. 

The  above  decreases  for  It^  4G  are  the  result  of  work  currently  being  perfonned 
by  DNA’s  Nuclear  Operations/Safety  Assessment  Program. 

Eoint  of  contact  within  DNA  if  additional  information  ia  renuired.  Information 
Management  Systems  Division. 
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DEFENSE  NUCLEAR  AGENCY 

SUMMARY  REPORT  ON  ^FORMATION  TECHNOLOGY  SYSTEMS 
(\n  thoustfKis  (rf  dollars) 


1. 


2. 


3. 


4. 


•FY  iflaa 

FY  1994 

FY  1995 

Capital  Investments 

A.  Purchase  of  hardware 

19.003 

3.091 

2.774 

B.  Purchase  of  software 

1.162 

1.543 

1.150 

C.  Site  or  facility 

Subtotal 

20.165 

4.634 

3.924 

Personnel 

A.  Compensation,  benefits 

6.101 

5.228 

5.343 

and  travel 

B.  Workyears 

145 

132 

132 

Subtotal 

6.101 

5.228 

5.343 

Eautoment  rental,  anaca.  and 

Other  pperatlnQ  coals 


A.  Lease  of  hardware 

131 

31 

B.  Lease  of  software 

478 

472 

490 

C.  Space 

113 

116 

120 

D.  Supplies  and  other 

593 

486 

539 

Subtotal 

1,315 

1.105 

1.149 

Commercial  setvicas 

A.  AOPEtime 

100 

340 

290 

B.  Voice  communications 

C.  Data  communicatkins 

21 

297 

1,591 

1,406 

D.  Operations  and  maintenance 

4.938 

3,669 

4,641 

E  Systems  analysis,  programming. 

7,337 

5,583 

4.999 

design,  and  engineering 

F.  Studies  and  other 

1,876 

1,935 

2,202 

G  Significant  use  of  information 

5.865 

technology 

Subtotal 

20,434 

13,118 

13,538 
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FY  1993 


FY  im. 


FY  taas 


5.  Intaraoancv  afttvicM 

A.  Payments 

B.  Of^ttino  collections 


13,190  10.111 

-872  -837 


Subtotal 


12,318  9.274 


6.  Intra-aoflncy  services 

A.  Payments 

B.  Offsetting  collections 


Subtotal 


0  0 


7.  Other  sefvices 

A.  Payments 

B.  Offsetting  collections 


Subtotal 

0 

0 

TOTAL 

Total  obligations 

60,333 

33,359 

Workyears 

145 

132 

Appropriation/Fund 

RDT&E 

41,379 

15,813 

O&M,  Oefensewide 

14,650 

13,832 

P,  Defensewide 

2,949 

2,749 

MP 

1,355 

965 

MILCXM 

FY  1993  Ddiar  threshold  used  for  purchase  of  software  was  $15,000. 


13,164 

-837 


12,327 


0 


0 


36,281 

132 

17,663 

15,814 

1,702 

1,102 
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DEFENSE  NUCLEAR  AGENCY 

SUMMARY  REPORT  ON  DEVELOPMENT  AND  MODERNIZATION 
(In  thousands  of  dollars) 


1.  Capital  mvastmants 

A.  Purchase  of  hardware 

B.  Purchase  of  software: 

1 )  Purchase  of  operating 
systems  and  communications 
software  that  exceeds  $25,000 

2)  Purchase  of  custom  applications 
software  that  exceeds  $25,000 

3)  Purchase  of  off-the-shelf 
applications  software  that 
exceeds  $25,000 

C.  Site  or  fadiity 


Subtotal 


2.  Personnel  and  irayfll 

A.  Compensation  and  benefits 

1 )  General  management 

2)  Other 

B.  Wbrkyears 

1)  General  management 

2)  Other 

C.  Travel 


Subtotal 


3.  Equipment  renal  space,  and 

other  ooeratlna  costs 

A.  Lease  Of  hardware 

B.  Lease  of  software: 

1 )  Lease  of  operating  systems  and 
communications  software 

2)  Lease  of  applications  software 

C.  Space 

D.  Supplies  and  other: 

1 )  Purchase  of  off-the-shelf  operating 
systems  arto  communications 
software  of  $25,000  or  less 


*FY  1993 

FY  1994 

FY  laaa 

16,839 

2,010 

1,244 

100 

792 

700 

700 

168 

293 

17.799 

3,103 

1,944 

2,176 

1,467 

1,482 

67 

54 

54 

97 

64 

72 

2,273 

1,531 

1,554 

131 

31 

353 

353 

361 

5 

5 

5 

Exhibit  43C-1  (page  1  of  3) 


•FY  1993 

FY  1884 

FY  1995 

2)  Purchase  of  off*the*8helf 
appNcations  software  of 
$25,000  or  less 

8 

26 

21 

3)  Supples 

58 

1 1 

26 

4)  Other 

19 

100 

106 

Subtotal 

r^mflfdal  sflfvicas 

574 

526 

519 

A.  ADPE  time 

B.  Voice  communications 

100 

340 

290 

C.  Data  communications 

D.  Operations 

E  Maintenance: 

177 

5 

225 

131 

1)  Hardware 

467 

473 

486 

2)  Software 

F.  Systems  anaiysis.  programming, 
design  and  engineering: 

1 )  Purchase  of  custom  applications 
software  of  $25,000  or  iess 

53 

47 

37 

2)  Design  and/or  deveiopment  of 
services,  networks  or  facilities 
(x  Studies  and  ottter: 

5,352 

3,859 

2,612 

1)  Studies 

1,730 

1,823 

2,077 

2)  Commerciai  training 

58 

36 

43 

3)  Other 

H.  Significant  use  of  information 

32 

5,865 

4 

technology 


Subtotal  13,839  6.807  5,676 
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5.  intarananew  Mfvkiflg 
A.  P^mentB 


PY  19fl3 


FY  1984 


FY  199S 


401  175  130 


1 )  Departnwnt  of  Energy/Lawrence 
Uvermore  Nad  Lab  •  Hazard 
Prodicllon  and  Aaaaaainent  Modeling 

2)  Defense  Information  Systems 
Agency  •  DMA  Operatt^  Supt 

3)  Defense  Telecommunications  Svcs - 
HQ  DMA  Teieoommunications  Supt 

4)  Department  of  Air  Force/Phiiiips 
Lab  •  Development  of  Scientific 
Computer  Codes 

B.  Offsetting  collections 


30 

321 


50 

50 

50 

125 

80 

0 

0 

0 

Subtotal  A01  175  130 


6.  Intra-floanev  aarviees 

A.  Payments 

B.  Offeetting  collections 


Subtotal  0  0  0 


7.  Other  sfliYicfls 

A.  Payments 

B.  Offsetting  collections 


Subtotal 

0 

0 

0 

TOTAL 

Total  obligations 

34,886 

12,142 

9,823 

Worfcyears 

67 

54 

54 

Appropriation/Fund 

ROr&E 

28,923 

6,606 

5,470 

O&M.  Defensewide 

3,303 

2,613 

2,401 

P,  Defensewide 

1,820 

2,377 

1,244 

MP 

840 

546 

708 

MILCON 

*  FY  1993  Dollar  threshold  used  for  purchase  of  software  was  $15,000. 
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DEFENSE  NUCLEAR  AGENCY 
SUMMARY  REPORT  ON  OPERATIONS  AND  OTHER  COST 


(in  thousands  of  doHars) 

•FY  1993 

Capital  Investments 

FY  1994 

FY  IMS 

A.  Purchase  of  hardware 

B.  Purchase  of  software: 

2,164 

1,081 

1,530 

1 )  Purchase  of  operating 

systems  and  communications 
software  that  exceeds  $25,000 

52 

100 

100 

2)  Purchase  of  custom  appiications 
software  that  exceeds  $25,000 

50 

50 

50 

3)  Purchase  of  off-the-shelf 
appiications  software  that 
exceeds  $25,000 

C.  Site  or  facility 

100 

300 

300 

Subtotal 

Personnel  and  travel 

A.  Con^nsation  and  benefits 

2,366 

1,531 

1,980 

1 )  General  management 

1,532 

1,332 

1,362 

2)  Other 

B.  Workyears 

2,171 

2,287 

2,328 

1 )  General  management 

32 

28 

28 

2)  Other 

46 

50 

50 

C.  Travel 

125 

78 

99 

Subtotal 

3,828 

3,697 

3,789 

3.  Equipment  rental,  spaca.  and 

other  operatino  coats 

A.  Lease  of  hardware 

B.  Lease  of  software: 

1 )  Lease  of  operating  systems  and 
communications  software 

2)  Lease  of  applications  software 

C.  Space 

D.  Supplies  and  other: 

1 )  Purchase  of  off-the-shelf  operating 
systems  and  communications 
software  of  $25,000  or  less 


125 

113 

3 


119 

116 


129 

120 
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•FY  1993 

FY  laai 

FY  laas 

2)  PtffchaM  of  off-the-shelf 

229 

219 

244 

appHcations  software  of 
$25,000  or  less 

3)  Supples 

135 

41 

41 

4)  Other 

136 

84 

96 

Subtotal 

741 

579 

630 

Comnnflfcial  seivleea 

A.  ADPE  time 

B.  Voice  communications 

C.  Data  communications 

21 

120 

1.366 

1,275 

D.  Operations 

3.128 

1.948 

2.930 

E  Maintenance: 

1)  Hardware 

958 

892 

878 

2)  Software 

327 

309 

310 

F.  Systems  analysis,  programming, 
design  and  engineering: 

1 )  Purchase  of  custom  applications 

172 

514 

531 

software  of  $25,000  or  less 

2)  Design  and/or  development  of 

1.813 

1.210 

1.856 

services,  networks  or  faciliiles 

Q.  Studies  and  other: 

1)  Studies 

2 

7 

4 

2)  Commercial  training 

21 

29 

41 

3)  Other 

33 

36 

37 

H.  Significant  use  of  information 
technoiogy 

Subtotal 

6.595 

6,311 

7,862 
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*FY  I9fl3  FY  1884  FY  1885 


A.  Paymentt 

12,789 

9,936 

13,034 

1 )  Department  of  Eneigy/Loe 

9,985 

6,501 

9,550 

Alamos  Naft  Lab  ■  Scientific 

Computino  Support 

123 

126 

2)  Oapartmant  of  Energy/Lawrence 

95 

Uvemoia  Naft  Lab  -  Hazard 

Pradtelion  and  Assessment  ModeNng 

3)  Department  of  Army  - 

3 

Jtmnston  Atoii  Communications 

4)  Department  of  Air  Force  - 

436 

240 

246 

Johnston  AtoH  Communications 

5)  QSA  -  Communications  Support 

5 

6)  Defense  information  Systems 

1,296 

2,311 

2,281 

Agency  -  DMA  Operad^  Supt 

7)  Defense  Telecommunications  Svcs  • 

633 

623 

690 

HQ  DMA  Teiecommunicalions  Supt 

8)  Defense  information  Systems 

100 

106 

108 

Agency  •  Software  Maintenance 

9)  Depar^nt  of  Air  Force  • 

210 

Systems  Development 

10)  Department  of  Justice  • 

2 

Juris  Date  Base  Access 

11)  library  of  Congress  •  ADP  Time 

24 

32 

33 

B.  Offsetting  ootlections 

872 

837 

837 

1 )  Department  of  Navy  -  ADP  Time 

10 

10 

10 

2)  Foreign  MHHary  Sales  -  ADP  Time 

25 

25 

25 

3)  Strategic  Defense  initiatives 

5 

5 

Office  •  ADP  Time 

4)  Department  of  Army  • 

797 

797 

797 

Johnston  Atoii  Communications 

5)  Department  of  Army  - 

40 

Operational  Support 

Subtotal 

11,917 

9,099 

12,197 
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6. 


•FY  1883  FY  1884  EY  laaS 


A.  PayiMfitB 

B.  OffMttino  collections 


Subtotal  0  0  0 


7.  Other  aaiYicBa 

A.  Payments 

B.  Offeetting  collections 


Subtotal 

0 

0 

0 

TOTAL 

Total  obligations 

25,447 

21,217 

26,458 

Workyears 

Appropriation/Fund 

78 

78 

78 

RDT&E 

12,456 

9,207 

12,193 

O&M,  Defensewide 

1 1 ,347 

11,219 

13,413 

P.  Defensewide 

1,129 

372 

458 

MP 

515 

419 

394 

MILCON 

*  FY  1993  Dollar  threshold  used  for  purchase  of  software  was  $15,000. 
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DEPARTMENr  OF  DEFENSE 
DBB46E  NUCLEAR  AGENCY 
REPORT  ON  AISffVOSRMI  flV  CM  FUNCTIONAL  AREA 
On  SwumoM  of  doMm) 


FV  loaa  FV  1004  Fv  laas  fy  ims  fy  tag?  fy  iam  fy  ibqb 

A.  DEVBOPMBRAilOOERMZAnON 
1.  CM  FUNCnOfML  AREA  #1  N/A 

Auloniolod  Infomiollon  SyMMn  TMo  QFE  SoiwiMe  CompuMns  ModwntaMlon 


A.  PuralMM  of  hflfMwo 


S  1SE00 


Subtotal  $  15,600 

Wortvooro  0 

AppraprialiorYFund 

ROTAE  $  15,500 

MioootanMuo  OovMod  $  0 

Subtotal  5  0 

WodiYoara  0 

Appropriaion/Fund  0 

CM  FUNCnONAL  AREA  «1  TOTAL 

ffOfllfWv 

Approprialion/Fund 

ROTAE  $  15,500 


TOTAL  DEVELOPMBfTMOOERMZATION 
Wodqraara  0 

ApprapdaliofVFund 

ROTAE  $  15,500 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 

Nairadve  Statement 


1.  AIS  TiH«  Numher.  «nd  OM  Funcrional  Area:  GFE/Sdendfic  Computing 

2.  Ri»jepnnMhle  Orynization!  Information  Management  Systems  Division  (IMSD) 

Scientific  Coo^Hiting  Systems  Branch  (SDSQ 
Eugene  Stokes,  Chief 

Date  Manager  Assigned  to  System;  March  8, 1993 


^  Scope: 

a.  Mission  Suf^Kirted:  TheDefenseNuclear  Agency's  primary  mission  is  to 
suppcvt  the  (Hfice  of  the  Secretary  of  Dtfense  (OSD),  ^  Jc^t  Chiefs  of  Staff  (JCS),  the 
Military  Departments,  the  Unified  and  Specified  (jommands,  die  Defense  Agencies,  and 
other  Federal  organizations,  in  aiudyzing  the  effects  of  nuclear  and  conventional  weapons 
systems,  and  other  aqiects  of  the  EtoD  nuclear  program  to  include  non-proliferadon, 
coqierative  threat  leducdtHi,  safe  and  secure  dismantlonent,  and  treaty  verification 
technologies. 

GFE  Scientific  Computing  is  classified  as  a  sOMuate  category  of  AIS  because  it  provides 
centralized  supercorrqiuting  support  for  all  Defense  Nuclw  Agency  (DNA )  Research, 
Development,  Test  and  Evaluation  (RDTAE)  projects.  To  ensure  its  abiliQr  to 
accomplish  dements  of  its  nusnon,  DNA  coquets  a  rigorous  RDT&E  pogram  diat 
encompasses  every  aspect  of  nuclear  and  com^tionalwei^ions  effects.  This  program 
relies  heavily  on  scientific  computing  to  support  the  activities  conducted  by  the  three 
principal  technical  directorates:  Shock  Phyacs,  Radiation,  and  Test 

These  three  directorates  share  a  somewhat  commmi  ^rproach  to  calculations  ~  as  an  aid 
to  the  basic  understanding  of  the  conqilex  and  inteneli^  physical  phenomena  diat  occur 
as  the  result  of  nuclear  ai^  high  energy  explosions.  In  otd^  to  understand  the 
uncertainties  in  the  jdienomenological  mo^ls,  as  well  as  the  parameters  associated  with 
these  models,  numerous  sensitivity  or  parameter  studies  must  be  performed.  These 
calculations  are  very  ofien  used  to  aid  in  die  design  of  the  experiments,  models,  and 
simulaticms,  by  predicting  the  type  and  levels  of  required  measurements.  After 
validatitm,  fee  osculations  are  uWd  to  provide  system-qiecific  piedictitxis  of  nuclear  and 
conventional  weiqxxis  effects  to  DoD. 
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b.  Functions  Perfonned:  Provide  computational  support  for  DoD  reseaichers  and 
their  contractors  perfOTning  RDT&E  for  DNA  projects. 

c.  Current  Resources  Used:  ORA Y  YMP/M98  and  ocher  supeic^puter 
resources  provided  by  Los  Alamos  National  Laboratory  (LANL)  on  a  reimbursable  basis. 

4.  Ben^ts:  DNA's  participation  in  the  LANL  environment  has  proved  to  be  extremely 
beneficial  from  both  a  techmcal  and  economic  perqtective.  Verification  of  the  continued 
cost  effectiveness  of  the  LANL/DNA  arrangement  was  performed  by  comparing  LANL 
to  other  commercial  and  government  facili^  that  could  provide  the  computer  suppcHt 
required  by  DNA.  Through  participation  in  the  LANL  resource  pooling,  DNA  avoids 
approximately  $2  million  each  fiscal  year  in  contractor  add-on  costs. 

The  replacement  supefcoa^)uter  is  a  significant  factor  in  maintaining  DNA's  scientific 
research  capability,  and  containing  die  long  term  cost  of  providing  computing  support 
The  recent  DoD  High  Performance  Cooqruting  Plan,  in  which  DNA  was  an  inte^^ 
participant,  clearly  demonstrated  that  the  overall  D(^  superconqruting  infrastructure  is 
saturated  and  obsolete.  It  is  critical  DNA  participate  in  tM  DoD  supercomputer 
technology  renewal  process,  not  only  to  meet  DNA  needs,  but  as  a  part  of  the  overall 
DoD  modemizatimi.  With  die  uiutvailabili^  of  future  underjground  testing,  DNA  will 
increasingly  rely  on  coi^uter  modeling  and  simulation.  The  supercomputer  is  our  Irey  to 
the  future.  The  acquisition  will  also  be  cost-effective,  with  an  economic  pay-back  within 
three  years  verses  &e  cost  of  maintaining  an  obsolete  system,  while  buying  high-end 
amiputing  time  on  the  open  nuuket 

A  separate  formal  eccmomic  analy^  /  cost-benefit  aiudysis  was  not  performed  for  the 
GFE  /  Scientific  Conqiuting  initiative.  The  ecoixxmc  a^ysis  was  includkxl  in  the 
development  of  the  Future  Year  Plan  and  numerous  POM  and  budget  documents. 


5.  Milestones: 


Milestone  Description 

Approved 

Schedule 

C^nrent 

F.sriiTMri» 

Approval  Level 

I.  Procurement  Approved 
(Internal  Agency  Approval) 

FY1990 

FY1990 

Director,  DNA 

n.  Competitive  Procurement 
for  Supercmiiputer  Resources 

FY1993 

FY1993 

Director,  DNA 

in.  Procure  Supercomputer 
Resources 

FY1993 

completed 

Director,  DNA 

IV.  Install  Supercomputer 
at  LANL 

FY1993 

completed 

Director,  DNA 
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6.  Major  Items  of  Inttgcst 

a.  Status:  ftocurement  ci  supercomputer  resources  completed  in  FY1993. 

No  outstanding  p^lem  areas. 

b.  Contracts:  DNA  001-93-C-0222 

c.  Changes  to  Resources: 

The  DNA/Scientific  Ccmqtuting  program  plan  to  purchase  and  install  HPC  resources  in 
FY  1997  ($25.0  Million)  has  due  to  planned  participation  by  DNA  in  the 

expanded  DoD  RDT&E  HPC  resources  to  be  sui^lied  1^  the  DoD  HPC  Modernization 
PIm. 


d.  Resources: 

(1)  Life-Cycle  Cost 

Approved  Estimate  -  $N/A 
Currrat  Estimate  -  $15.5  million 

(2)  Program  Cost: 

Approved  Estimate  -  $N/A 
Current  Estimate  -  $15.5  million 

(3)  Sunk  Cost  -  $15.5  million 

(4)  Cost  to  <j(Mnplete  -$  0 
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DEPARTMENT  OF  DEFENSE 
DEFFJ^SE  NUCLEAR  AGENCY 
FY  1995  BUDGET  ESTIMATES 
ADP  RequiFt^menWIiidefimte  Delivery-Quantity  Contract 

1.  —  AH 

a.  CoalractNaMc:  Siandvd Software Reqinreineias Coom 

b.  DcacriptiQBarcqaipMt:  S/WaadH/W 

2.  Cootnct  Data  (for  oootncts  already  awarded)-- All  panicqaals: 

a.  CoatrKtNnber  F01620-9MMX)01 

b.  FjttimaiwlCopiactObligatkMsbyapprnpriatkM(aliowe<imaicdcoiUiact 
lequiremenis). 

FV 1004  avieag  FYlWa  PY  1997  FYlVVa  FY1999 

•  Procuiemeat 

•  OAM  25  30  3S  40  45  SO 

•  Other  (specify) 

c.  UaitaacqeiredftobcacqairedbyFy:  100-200 Unitt of ofiiceauioinatioo S/Wand H/W/ 

per  year 

3.  Contract  Data  (for  oontiacts  already  awarded)- Lead  (3oiiipoaent  only; 

a.  Contract  awarded  to: 

b.  BraBdiiame(s)  and  model  nunibef(s)  of  primary  hardware  and  software: 

c.  Contract  Award  Date: 

d.  Cootracttype:  (requirements or IDI<2) 

e.  Basic  contract  duratioo  in  years: 

f.  Contract  renewal  options: 

g.  Scope  of  the  oontmct  (including  purpose): 

Eum  mm.  mm  Eum  mm  mm 

h.  Estimated  value  of  contract 

i.  MQnifflumoUigalionbyFY: 

4.  Contract  Data  (for  contracts  not  yet  awarded)- AH  pankqmnts: 

a.  ContiMNundxr 

b.  RatimaiedCootraa  Obligations  by  appropriation 

FY  1994  FY1995  EUm  FY  1997  PY199g  FY1999 

■  Procurement 

•  0AM 

•  Other  (qwcify) 

c.  Units  acquiredAo  be  acquired  by  FY: 

5.  Solicitation  data  (for  contracts  not  yet  awarded) -Lead  Component  only 

a.  Is  acqinsiiioo  exempt  from  the  Brooks  Bill  under  the  Warner  Amendment? 

b.  If  applicable,  date  and  GSA  case  number  (rf  Delegation  Procurement? 

c.  Estimated  dale  of  contraa  award: 

d.  Scope  of  the  proposed  contract 

e.  Estimated  quantities  trf  hardware,  stdiware,  or  services  to  be  acquired: 

f.  If  the  acquisition  strata  for  this  contract  involves  or  involved  less  than  foil  and  open 
conyetition.  list  the  acquisition  strategy: 

g.  Justification  for  this  contract  (A  copy  trf  the  Lead  Component's  qrproval  documentation 
may  be  used  as  justification. 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  1995  BUDGET  ESTIMATES 
ADP  Reqiurements^ndefiiiite  Ddivery-Quantity  Contract 


1.  Idendficatioo-- AUpvticipintt: 

a.  CoBtractNanM:  Companion Cootract 

b.  DcaorlriiMafcqaipMt:  S/WandH^ 

2.  CoDiiact  Data  (for  oontracts  already  awarded)- All  pvticqMiils: 

a.  CoBtractNoibcr  N66032-91I>-0002 

b.  FjriinaiBdCoBiiartObligatMiisbyapp»o|yiaiiop(slioweatiinatBdcoiioaci 
requirements). 


pviaaa  gviaag  FV199<  yviw  FYiwa  yYi999 

•  Procurement 

•  O&M  24  27  29  32  3S  38 

•  Other  (specify) 

c.  Units  aequired/to  be  acquired  by  FY:  100-200  Units  <rf  office  aianmationS/W  and  H/W/ 

per  year 

3.  Contract  Data  (for  oootiacts  already  awarded)- Lead  Conqxment  only: 

a.  Contract  awarded  to: 

b.  Blind  iiaiiie(s)  and  model  numbers)  of  primary  hardware  sod  software: 

c.  Contract  Award  Date: 

d.  COntnctQqie:  (requirements or n>IQ) 

e.  Basic  contract  duratioo  in  years: 

f.  Contract  renewal  options: 

g.  Scope  of  the  contract  (including  purpose): 

Eum  fims  mask  eussz  mask  mass 

h.  Eatimatrd  value  <rf  contract 

i.  Minimum  obligatioo  by  FY: 

4.  Contract  Data  (for  contracts  not  yet  awarded)- AH  partidpints: 

a.  Contiact  Number 

b.  F-atimaied  Contract  Obligatioos  by  impropriation 

PY1994  FY199S  FY199<  PY1997  FY1998  rY1999 

•  ftocurement 

•  OAM 

•  Other  (specify) 

c.  Units  acquired/ito  be  acquired  by  FY: 

5.  Srriicitation  data  (for  contracts  not  yet  awarded) -Lead  Component  only 

a.  Is  acqiiitltioo  exempt  from  the  Brooks  Bill  under  the  Warner  Amendmem? 

b.  If  tqrplicabie,  dale  imdGSA  case  number  of  Del^ation  Procurement? 

c.  Esthnaled  date  of  contract  award: 

d.  Sc^  of  the  proposed  contracc 

e.  Estimated  qu^ties  of  hardware,  software,  or  services  to  be  acquired: 

f.  If  the  acquisition  strategy  for  this  contract  involves  or  involved  less  than  full  and  open 
conqretitioo,  list  the  acquisitkn  strategy: 

g.  Justification  for  this  contract  (A  copy  of  die  Lead  Component's  approval  documentation 
may  be  used  as  justification. 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCXEAR  AGENCY 
FY  1995  BUDGET  ESTIMAIES 
ADP  Requirements/IndefiiiifB  Delivery-Quantity  Contract 

1.  —  All  pf«iri|i«iiW 

a.  CoatractNaBe:  Naiioiial I%oiognvlik 

b.  riarrlptiiw  nf  fijiliiTBf  SunEquiiaDeiaaiidWoriatatioiis 

2.  CooBact  Data  (far  ooouactaalieadyawafded)-- All  (Mrticqiania: 

a.  CaatractNaaibcr  93-K  362a(XM)00 

b.  n««iwi««wHriintf«rtnWipAMtiyanwnrrMtinii(rtowfalimai«lcoiaiact 
reoniieaMats). 

pviaaa  aviaag  Fvivaa  fy  1997  pviwa  pyi999 

•  PiDcuremeat 

•  OAM 

•  Ollier(RDTAE)  SOO  500  SOO  SOO  SOO  SOO 

c.  UaHaacqaired^obcacqalrcdbyFY:  10-15  woriataiioas /per year 

3.  CooirKt  Data  (far  oonliactt  already  awarded)- Lead  CoaqxxMatooly: 

a.  Coniract  awarded  to: 

b.  Brand  iiaiiie(e)  and  inoddBumbet<i)  of  prmiatybatdwaiend  software: 

c.  Coniract  Award  Dale: 

d.  Contracttype:  (lequireineiitsarlDIQ) 

e.  Basic  contract  duradoo  in  years: 

f.  Contract  renewal  opdooc 

g.  Scope  of  the  oontraa  (including  purpose): 

W1994  FY19M  £XlSSi  FV  MW  EXUSt  mSSS 

h.  Fatimatwl  value  of  contract: 

L  Minirnorn  oUigatno  by  FY: 

4.  Contract  Data  (for  contracts  not  yet  awarded)- AH  participonis: 

a.  ContrM  Number 

b.  Eatittiaied  Contract  OUigatkns  by  appropriation 

FY1994  FYM9S  EXlStt  OLUEZ  £X1228  EXim 

•  nocurement 

•  OftM 

•  Other  (qiectfy) 

c.  Units  acqurtedAo  be  acquired  by  FY: 

5.  Stdkitation  data  (far  contracts  not  yet  awarded) -Lead  Component  only 

a.  Is  acquisition  esempt  from  the  Brooks  BiB  under  the  Warner  Amendroem? 

b.  If  applicable,  dam  ^GSA  case  number  <rf  Delegation  ftocurement? 

c.  Rstimsted  dam  of  contract  awartl: 

d.  Scope  of  the  propoaed  contract: 

e.  Estimamdqmintitiesrf  hardware,  software,  or  services  to  be  acquired: 

f.  If  the  acquisitioo  strategy  far  this  contract  invtdves  or  involved  less  than  fall  and  open 
competition,  list  the  acquisition  stramgy. 

g.  Justification  for  this  contract  (A  copy  of  the  Lead  Component's  approval  documentation 
may  be  used  as  justification. 
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DEPARTMENT  OF  IKFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY 1995  BUDGET  ESTIMATES 
ADP  Rttjuireineats/fndefinite  Delivay-Quantity  Contract 


1.  IdenrifirrtnB  -  All  ptfcijwnis: 

a.  Contract  Num:  Office  Amomation  Sectoe  Infonnatiaa  System 

b.  Dcsarfptfoa  of  cqaipmcat:  System  Design,  Application  Development, 

CCn^  HsRware,  COTS  Software  and  Full  Life  Cycle  Siqpon  Services 

2.  CoiitiactDBia(farcooimctsalrendyawanled)-Aapsnicipaois: 

a.  Contract  Number:  F34«08.89-D-0006 

b.  F-srimated  Contract  Obligations  by  appropriatioo  (show  estimated  contract 
requiiemeats). 

El-mi  Exxm  Eiiiu  misi  mm  fyi»99 

•  Procurement  1000  500  300  600  600 

•  0AM  f  425  450  475  300  525 

•  Other  (specify) 

c.  Units  acqaircd/to  be  acquired  by  FY:  30  workstations,  servers,  sw  FYSN,  IS  FY9S 

IOFY98 

3.  Contract  Dam  (for  contracts  ahendy  awarded) -Lead  Component  only 

a.  Contract  awarded  UK 

b.  Brand  name(s)  and  model  numbet(s)ofptimary  hardware  snd  software; 

c.  Contract  Award  Date: 

d.  Contractfype:  (requhementsorlDKi) 

e.  Basic  contract  duration  in  years: 

f.  Contract  renewal  options: 

g.  Scope  of  the  contract  (including  purpose); 

mm  £iim_  Exim  mm  Exim  FY1999 

h.  Estimated  value  contract: 

i.  Minimum  oMigation  by  FY; 

4.  Contract  Data  (for  contracts  not  yet  awarded)*  All  partidpants: 

a.  Contract  Nani^ 

b.  Fjtimated  Cor^tact  Obligations  by  ipproprihtioo 

mm  FYmg  mm  mm  fyi99«  FY1999 


•  Procurement 

•  0AM 

•  Other  (specify) 

c.  Units  acquiredAo  be  acquired  by  FY: 

S.  Solicitation  data  (far  contracts  not  yet  awarded) -Lead  Component  only 

a.  bacquiaitiooerenqK  from  the  Brooks  Bin  under  the  Warner  Arnendment? 

b.  If  applicaUe,  date  and  GSA  case  number  of  Del^ationFroanemem? 

c.  Estimated  dale  of  contraa  award: 

d.  Scye  of  the  proposed  contract 

e.  Estimated  yiantities  of  hardware,  software,  or  services  to  be  acquired: 

f.  Iftheaopiaition  strategy  far  this  contrsct  involves  or  invtdved  less  than  faO  and  open 
conqretitioo,  hat  the  acquisition  strategy: 

g.  Justification  far  this  contract  (A  copy  of  the  Lead  Conqronent'srpproval  documentation 
may  be  used  aAnstificaiion. 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  1995  BUDGET  KTTMATES 
ADP  Requirements/Indefinite  Delivery-Quantity  Contract 


1.  Ideatificalian-AlliM(tici|»nii: 

a.  CoatractNaae:  Tactical  Air  FofceWaAatttiaos 

b.  DcacripttaorcqaipBBCBt;  SunEquipiiieataDdWariaiaiions 

2.  Contract  Data  (for  oontracta  already  awarded)-- All  particqaanta: 

a.  Contract  Naabcr.  F1963a-91-D-a00S 

b.  Pwimaiwtl  Pmiwart  nhligwiflM  hy  ^ympriaiinn  (riMw  eniinaied  contiact 
requaements). 


FV1994  £X12SL  EXUSi  ESLlSiZ  ESUStt  EXlSfS 

•  Procurement 

•  OAM  42S  4S0  47S  SOO 

•  OtherCRDTAE)  1000  SOO  SOO  600 

c.  Uaitaacqaired^  be  acquired  by  FY:  20wariEataifontinFY94, 10eacli,FY9S-97 

3.  Contiact  Data  (far  conttactt  already  awarded)  -  Lead  Component  only: 

a.  Contiact  awaided  to: 

b.  Brand  nanie(a)  and  inodelnatnbeKs)  of  prinuayhaidware  and  aoftware: 

c.  Contract  Award  Date: 

d.  Contract  type:  (leqmrenMnts  or  EDIQ) 

e.  Basic  contract  duration  in  years: 

f.  Contract  renewal  options: 

g.  Scope  of  the  contiact  (indudiiig  purpose): 

PY1W4  mns  EOm  £XiS2Z  EXUSS  EX2S22 

h.  Estimated  value  trfcontracc 
L  Muiimum  obligation  by  FY: 

4.  Contract  Data  (for  contracts  not  yet  awarded) -AH  participants: 

a.  Contiact  Number 

b.  Fjtimaied  Contract  OMigations  by  aiipropriaiion 

try  1004  FYlOtH  FY1004  FY  1907  PY1998  PY1999 

•  Procurement 

•  OftM 

•  Other  (specify) 

c.  Units  acquired/to  be  acquired  by  FY: 

5.  Solicitation  data  (for  contracts  not  yet  awarded) -Lead  Component  only 

a.  Is  acquisition  exempt  fitom  the  Brooks  BiB  under  the  Warner  Amendment? 

b.  If  applicable,  date  and  GSA  case  number  of  Dd^atko  Procurement? 

c.  Estimated  date  of  contract  awank 

d.  Scope  of  the  proposed  contract: 

e.  Estimated  quantities  of  hardware,  software,  or  services  to  be  acquired: 

f.  If  the  acquisition  stm^  for  this  comract  involves  or  invdved  less  than  fall  and  open 
congietitioo.  Mat  die  acquisitioo  strategy: 

g.  Justification  for  this  contiact  (A  copy  of  the  Lead  Componenfs  approval  documentation 
may  be  used  as  justification. 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  1995  BUDGET  ESTIMATES 
ADP  Requirements/Iiidefinite  DeUvay-Quantity  Contract 


1.  Ideodficadon- Allpartidpaato: 

a.  CaametNMM;  APCAC300 

b.  DcKriptfoaafcqBipMit:  HP  Soper-MiniooaqMien 

2.  ConiiactDiMi  (far  coiMiicii  already  awiided)- AM 

a.  CoMiact  Nwbcr  F1963O43-I>4X)01 

b.  Eaimialed(j00iiart<)MigatkMabyqTBO|watk»(ihowe«iin^ 
reoiiireaBcots). 

gviaaa  FViaaS  FYlWd  FY  1997  PY19W  FY1999 

•  ftocureareat 

•  OAM 

•  Ollier(RDTAE)  800  800  800  800  800  800 

c.  Uattaacqairad/lobcacqBircdbyFY:  4offi(xaniao>aik»S/WaDdH/Wacrven/peryear 

3.  Coaaact  Data  (far  oooinctaidready  awarded)*  Lead  CoaBpooeot  only: 

a.  CooiiM  awarded  to: 

b.  BraodnaiM*)  ■Mi  model  niiinbei(s)  of  primanr  hardware  and  aoftware: 

c.  Cootiact  Airerd  Date: 

d.  Contract  type:  (reqiuretnenti  or  IDIQ) 

e.  Basic  corttract  duration  in  years: 

f.  Contract  renewal  options: 

g.  Scope  of  the  contract  (including  purpose): 

FY19b4  FY199S  FYlbba  EZJSSZ  BOSSS  Earn 

h.  Rstimaied  value  of  contract: 

L  Mmimum  obligation  by  FY: 

4.  Contract  Data  (for  contractinat  yet  awarded)*  All  particqnnts: 

a.  Contract  Number. 

b.  Esdmaied  Contract  Obligations  by  appropriation 

FY  1904  FY199g  FYIOOS  FY  1997  FY199«  FYI999 

•  nocureraent 

•  OAM 

•  Other  (qiecify) 

c.  Units  acquiredAo  be  acquired  by  FY: 

5.  Solicitation  data  (for  coturactt  not  yet  awarded)*  Lead  Component  only 

a.  bacqm^tion  exempt  from  the  Brooks  Bin  under  the  Warner  Amendment? 

b.  IfappIkaUet  dale  t^OSA  case  number  of  Delegatkmnocurement? 

c.  Estimated  date  of  contraa  award: 

d.  Scope  of  the  proposed  oontracc 

e.  Estimated  quantities  of  hardware,  software,  or  services  to  be  acquaed: 

f.  If  the  acqnUtkn  strategy  far  this  oontiact  involves  or  invrdved  less  than  foU  and  open 
competition,  list  the  acquisition  strategy: 

g.  Justification  for  this  contract  (A  copy  of  the  Lead  exponent’s  qrproval  documentation 
may  be  used  as  justification. 
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DEPARTMENT  OF  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  1995  BUDGET  ESTIMATES 
ADP  Requirements/Indefinite  Delivery-Quantity  Ccmtract 


1.  Idendficttiaa-AllpaniciiMaa: 

a.  CoamctNaMc:  Siver-MiniooiiqNita 

b.  PcicriprtiMi af tqulpuat:  S/WandH/W 

2.  Contract  Data  (far  oooiiacis  already  awarded)-- All  panicqaais: 

a.  CwtractNuibcr:  F19630>93-D^l 

b.  Ratimaied  Contract  Obi igatiotw  by  approptiatioa  (diow  estimated  coonact 
requirenients). 

FY1994  FYIW  £Xl22ft  EL1S2Z  EOSSS  EUm 

•  nocurement 

•  0AM  25  30  35  40  4S  SO 

•  Other  (tfpecify) 

c.  Uahaacqaircd/tobcacqairedbyFY:  1  machine /per year 

3.  Contract  Data  (far  oontracts  already  awarded)- Lead  Conqxiiieat  only: 

a.  Contract  awarded  to: 

b.  Bland  nanie(t)  and  model  numbers)  of  primary  hndware  and  software: 

c.  Connet  Award  Date: 

d.  Contract  type:  (requirementi  or  IDIQ) 

e.  Basic  contract  dmtion  in  years: 

f.  Contmet  renewal  options: 

g.  Scope  of  the  contiact  (including  pmpoae): 

QLissi  msss.  mssft  turn  rmn  mm 

h.  Estimated  value  of  contract: 

i.  Minimum  obligation  by  FY: 

4.  Contract  Data  (far  contracts  not  yet  awardetO- All  partkqamts: 

a.  Contract  Number 

b.  Estimated  Contract  OMigations  by  appropriation 

FY1994  FY1995  PY199d  FY1997  FY1998  FY1999 

•  Procurement 

•  0AM 

•  Other  (specify) 

c.  Units  aoquiredAo  be  acquired  by  FY: 

5.  Solicitation  data  (far  contracts  not  yet  awarded) -Lead  Component  only 

a.  Is  acqmtition  exempt  from  the  Brooks  BiD  under  the  Warner  Amendment? 

b.  If  qipikable.  date  i^GSA  case  number  of  Delegation  Procurement? 

c.  Estimaied  date  of  contiact  award: 

d.  Scope  of  the  proposed  contiact 

e.  Estimaied  qwtitks  of  hadware,  software,  or  services  to  be  acquired: 

f.  If  the  acqnUtion  strategy  far  this  contract  invtdves  or  involved  less  than  fall  and  open 
conyetiiion.  Bat  the  aoqnisition  strategy: 

g.  Justification  far  this  contract  (A  copy  of  the  Lead  Component's  approval  documentation 
may  be  used  as  justification. 
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DEPARTMENT  (X>  DEFENSE 
DEFENSE  NUCLEAR  AGENCY 
FY  1995  BUDGET  ESTIMATES 
ADP  Requiitments/Indefiiiite  Ddivay-Quantity  Contract 


1.  Identyicrtoa  -  Allpticipantt: 

a.  CMtoBCtNuM:  Dedoop Coomct 

b.  DcMripItaarcqidpMBt  S/WandH/W 

2.  Contiact  Data  (lor  oooiiactt  already  awarded) -AUpanicipaDts: 

a.  CaalractNnber  P01620-93-D-0002 

b.  ErtmalBd  Contract  OMigatiais  by  appropriatioo(«faowe»timaicd  contract 
requiremeaia). 

FYH»4  FYib9S  FYiaaa  pyiayy  Fviaaa  Fviiw 

■  Procutenient 

•  0AM  23  30  33  40  43  SO 

•  Other  (qiecify) 

c.  Units  acqnIrctMo  be  acqnired  by  FY:  100  units  HW/SW  ollice  Mitnmatinn  /per  year 

3.  Contract  Data  (far  contracts  already  awarded)- Lead  Compoiient  only: 

a.  Contract  awarded  to; 

b.  Brand  nanie(s)  and  model  nuinber(s)  of  primary  hardware  and  software: 

c.  Contract  Award  Date: 

d.  Contract  type:  (requirements  or  IDIQ) 

e.  Basic  contract  duration  in  years: 

f.  Contract  renewal  options: 

g.  Scope  (tf  the  contact  (including  purpose): 

FY  19»t  FYMM  PJOSSi  FYMbT  FY1«Mt  FY1990 

h.  Fstimated  value  of  contract: 

i.  Minimum  obligaiiao  by  FY: 

4.  Connact  Data  (far  contracts  not  yet  awarded) -AQ  participants: 

a.  ConttMNumber 

b.  Estimated  Contraa  Obligations  by  appropriation 

FY  1994  FY1993  FY  1997  FYlumt  FY19W 

•  Procurement 

•  OAM 

•  Other  (qxcify) 

c.  Units  aoquired/h>  be  acquired  by  FY: 

3.  Solicitation  datt  (far  conttactt  not  yet  awarded)- Lead  Componem  only 

a.  bacquisitkm  exempt  fiom  the  Brooks  Bin  under  the  Warner  Aioendment? 

b.  If  applicable,  date  ^GSA  case  number  of  Delegation  Rtocurement? 

c.  Estimated  dam  of  contraa  award: 

d.  Scope  of  the  proposed  contract 

e.  Fstiinaicd  qumitities  <rf  hardware,  software,  or  services  to  be  acquired: 

f.  If  the  aopiisition  strategy  for  this  contraa  involves  or  involved  less  than  fall  and  open 
competition,  list  the  acquisition  strategy: 

g.  Justification  far  this  contraa.  (A  copy  of  the  Lead  Component's  qproval  documentation 
may  be  used  as  justification. 
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